In the course of our previous work we isolated alkaloids such as agroclavine-I and epoxy-agroclavine-I from Penicillium citrinum VKM FW-800 as a microorganism isolated from permafrost1,2). This fungus was shown to coproduce two other alkaloid compounds, which were extractable only under acidic conditions. Positive staining by Dragendorff's reagent but negative Ehrlich reaction suggested the occurrence of unusual alkaloid structures.
Here we report isolation and structure elucidation of quinocitrinines A (1) and B (2) as new quinoline alkaloids from Penicillium citrinum. Elucidation of structure of 1 and 2 ( Fig. 1) was carried out by optical spectroscopy (UV-VIS, IR, polarimetry), mass spectrometry (HREI-MS, ESI-MS) and 1 D/2D NMR spectroscopy.
Quinocitrinines A (1) and B (2) differed by their chromatographic behaviour (Rf on TLC), melting points and optical rotations. However the UV-Vis spectra were identical but distinguishable from those of typical ergot alkaloids. Absorbances at 300-330nm suggested the occurrence of a quinoline chromophore. 1 and 2 displayed different optical rotations (Table 1 ). The identical IR spectra of both alkaloids displayed absorbances (cm-1) typical for carbonyl (1690cm-1), hydroxyl (3245cm-1) and double bonds (1605cm-1).
ESI Conclusive evidence for the structure of 2 as shown in Fig. 1 was furnished by 1D and 2D NMR spectroscopy (1H, 13C , DEPT, HMQC, HMBC, NOESY, in pyridine-d5).
However using CDCl3 as solvent several carbons and C,H long-range couplings in the spectra of both compounds were invisible. The NMR spectra of 1 and 2, too, were fully identical supporting the view that both compounds are diastereomers. In the 13C and DEPT NMR spectra (Table 2) 16 carbon atoms and their bonding types were visible (five CH or CH3 groups, one methylene structure (21.3ppm), 4 doubly bonded C-H groups, and six quaternary double bond carbons). Downfield shift of three of the latter carbons (C-9: 169.9ppm, C-3: 172.5ppm, C-10: 164.7ppm)
proposed the presence of carbon-heteroatom bonds. If the 13C and 2D NMR spectra of 1 and 2 were recorded in chloroform the aromatic carbon signals of C-6, C-7 and C-8 were not seen in accord with the occurrence of tautomeric forms constituting the molecules under ambient conditions.
In the same manner the unusual downfield shift of C-3 (172.5ppm) was explainable. The 1H NMR and 1H, 1H-COSY NMR spectra showed the presence of two ortho-coupled (H-4, H-5) and two metacoupled aromatic protons (H-2, H-7). The aliphatic side chain at C-11 was fully assignable due to the observable shift data and coupling pattern. Additional proton signals at For full structural assignment the 2D spectra such as HMQC and HMBC were of pivotal importance. C,H longrange couplings in the HMBC spectra of 1 and 2 (Fig. 2) confirmed doubtlessly the structures of 1 and 2. Thus diagnostic couplings of H-16 with C-1 and C-11, of H-5 with C-7, of H-11 with C-8 and C-10, and of the nitrogenbonded proton at 9.20ppm with C-8 and C-11 (Fig. 2) supplied supporting evidence. Due to the identity of UV-VIS, IR and NMR spectra of 1 and 2, and the differences in Rf values, optical rotation and melting point (Table 1) it can be suggested that both compounds possess diastereomeric structures at the two stereocenters (C-11, C-12) . However the differences in optical rotation values will not enable the assignment of absolute configuration for one of the stereocenters. The relative stereochemistry (see Fig. 1 ) was based on the assumption that D-or L-isoleucine forms the precursors for the aliphatic part of the molecules. The quinoline ring and the attached carbonyl group (C-9) can be suggested to originate from tyrosine.
1 and 2 display moderate antibacterial activities against a spectrum of Gram-positive and Gram-negative bacteria, and fungi (Table 3) . Moreover, moderate antiproliferative EREI mass spectra on a Finnigan MAT 95XL (Finnigan Bremen, Germany) and NMR spectra on a Bruker Avance DRX 500 (Bruker, Karlsruhe, Germany).
